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m*.tt. R Rft^t, yv-M£ N ^^^(Dfi^o^^MS-e^ 

let?), ^o^©^#BMfi^fl!3tfr^f|j^j!:#^n5o i/D*y—x<Dffi&K 

fe5fc^^i:MMi-5^^^^^,yh^^y9>-ffi^«^^iii-48B#^©s 

[0102] ^K(o#a^a^^-yyr^^«^ liWxfi/w^tft 

&mirz>7$v^—&mMU *©#^T-e«fm$*-ciift^y-r— y^yyh&# 

^j:<9^^Mitl-§r^^-e^^ o M^^fc^^-a*. f^tt^y-^-^^y 
^litt* 0 y^-:7^y:/h<z>#»^ 

[0103] j^_Lte*!tUcj;5^ ^0^^^"^#1S^/^t^^«> ^y^y^r^© 
^ttt^p^., rttp^#i-§ii:^^y^i/W^^'frm^l-5^y^--^J: , 9^ 

^(Dmmmmm^/'7r-(^mmz.^^tz.h(Dx^ 0 tot, ^«&fti8Mg 
^«3t#:«JiiEbfcwaM«^yyT^^©#tt^^b^^-c% 
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-hiEffl^^^if^^T, &mftm<v^mmttntvxmmmmx&% 0 
[oio5] ^ot, ^mm^mmmmm^yyr-f^Rximmmmm^mmm-i^M^y 
y#WM^R#»^ 

[oio6] j^t, »^j;t;##Fj(aot*%0i^t,(a#:^r^«t5^\ 

\*^tihKmi&5ti^<Dxnt&\ mzmbfo^w, ^%inmm%]^mir 0 
[0107] LKmmmmicx^m 

—Y\. o° «fSHio-40° ^^#-eS'JS^f ofc 0 
[0108] [^i^^Mi^S^] 

gTDSC-7j ^ir^hU #fi»10t;/^iU, 20 o C^ib90°C(£>M«5B^ 
[0109] [^M^ISMI^J;5^#W] 
7800KXMm^fc o 

[oiio] [jgiim^mm^^J;^^] 
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W^^/^^M±MEM-002B, VOYAGER M3055,ft ^jfiEm^-H^ili- 

[0111] (^^11) 

< iBMfctf>2tf y W5>- (L-PEI) <D^$c > 
rff|S^^y^^/^^>^y^(#:¥^^^*500000, ¥-%3M&&5000, Aldri 

^f-yy^<D#J^^/^^S5feb^t°— ^1. 2ppm(CH )£2. 3ppm(CH )& 

3 2 

[0112] ^<D^£5mL<D|g©*^fi?U flH$Lfttf5£>, ^<D^^15%(DT^e-T 

&t$\\ ^t, L-PEi©m-a-SttJn*4W!?stf©5oooi:ini#-e*>So 

[0113] (^092) 

< it©^°y^f^W$y (L-PEI-2) (D&ffc > 
r^M(Dm^/^^y^m^^M50000, Aldrich 

m^/Vtt^VT^(D\nm^^Mz.&m^K.\l°— 91. 2ppm(CH )t2. 3pp 

3 

m(cH )^^m^x\^^.t^mm^titc 0 m^b. ^v^/^^yv>^ 

2 
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[0114] -t©*&7^Sr250mL©||©7kl5:»#U iJH^U&^fe, -t©jg9Rl5110%©NaOH 
^y/r—¥rp40°CX*mMiU ^(D7Ky^^W5^(L-PEI-2)^14. 4g0j£,f H 
00£lKUH~efc5 o 

[0115] 

< t$;V7^) ^cp^<DM^y^w W5y (P-PEI) > 
Jin et al. , J. Porphyrin&Phthalocyanine, 3, 60— 64(1999) ;Jin N Macro 
mol. Chem. Phys. , 204, 403-409 (2003) \C^frlfcjfmc£<0, tfimfctf!) 

[01 16] H:fr=*y 50ml<£>^ P ^^^T/l^V^-effi&Lfcli, 0. 0352g(D^h 
7(p-3— K^/V73i= /V)^/K7^y^(TIMPPh 8. OmlCON, N-v^/VTirh 

1280j^/Vm^^i-^2-^/V-2-^^7])>3. 4ml (3. 27g)&- 

*n^Td^, KJ^<m&S£rioo o c^u 24i#rajB#ut, Bj&mmM&^mz-r 

2 5 

KXmmU gST24BtPl^iLtlul#:*°y^- (TPMO-P) ^#/c 0 JfcHf*3. 
05g, JR*»92. 

[0117] P'*'— (TPMO-P) OGPC^ J;^)#CTO^*»28000T\ 5> 

^ o nh^^m^#:^^^^tt§^^y^t o n7V^ 0 nh>-^(Z)«^b^ff#b^ 
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cons] ^<Dwmmm^-^m^\ ^m^mitmm^mic^m^^^^v 

^UW^(P-PEI)3r#fc 0 'H-NMRCTMS^fPll^P, $IJ^<D|£I^ 

[0119] (^^!I4) 

< -O-ifV^ fpnlxDM JttoKya^-V' (B-PEI) > 
Jin, J. Mater. Chem. , 13, 672-675 (2003) \Z.^tltcM^K^ \ ltff>lW£ 

[0120] aMft^^ir^h^fc^y a^if^C, M^P^^J^bT-^dr-^^C^n^e 
^/V)^^irVO. 021g(0. O33mmol) £rA*K S£f^<^ P fcH^s^&ottfc 

^y^v > ^V^T2-^^-/V-2-^^y>^2. 0ml(24mmol) , N, N-i^^vVTir 
hT5K4. 0ml^)lR^Px.fc o *0ftWS:^/W^_b-e 60°C 3re»U 30^f« 

ofc£^ ?M^f«W(^ofc 0 S0^?M^fe$e>^ioo°c*-e»b, ^(DU 

sKy^— (DffftTO^*fi22700-Cfc«9, 5H^*5W?tel. 6-Cfco7Co 

[0121] ^tfrig#:^y^-^fflv\ ±fB^^!Hi^#^^^j;t9^y^^/v^^y 

l/W^^B-PEI^#fc 0 'H-NMRdMS^^I?, ^tR^F) S"J^(D^^ JP^R^ 
«?fi)(7) ifr^#:^y^-0#J^^/V^ S JfeUfcl . 98ppm(Dt 0 — ?\t9E£i\zmik\^ 

[0122] #6>^M^^y^^/V^-^yy^^, _hfB^^|l^^^^^{-i«9*P^^» 
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U 6^!Jxfvy/f^)jJ^yi37I^Lfcl^H!Jxfi/W^(B- 
PEl)£#fc 0 
[0123] (^095) 

< -^tiy^it g^ftrpEG-b-PEKD-^fefc > 

y-v— (PEG-I) £L--CEl \ iKf^n^-T- -CfcSatfy^V 

[0124] P IftRW cp fc, fi^M*&aQ£LTPEG-l£rl . 5g (0 

. 033mmol) W*1f © P fcHlfray^&ottfcfl. ^S^H^bT^^^ 

2-^T^yV>6. 0ml(72mmol), N, N-v^VKT-fehT^K20. Oml^rJlR^P^L 

fto Kaw^-r/w^_h-eioo°c«^p^b, ^<Dum-T*24mm9k&vxmmfc 

[0125] »35fi«©^f|g#^i3^#y^— ©IR*W:93%-Ca>ofco 'H-NMRpJ^ 

5, ^y^^y^om^s«:93-efcofeo w*>, ^n^jHy-r- ©^m^tt 
[0126] ^tfrggft^n^sKy^— _hte^^!ji^iwi#(D^Sx^j:«9^y^-^yy 

^^PTK^b, PEGt:*°yxfuW^^^^Lf^n5/^iti^#: (PEG-b-P 

[0127] mmmi) 

^^!ll-e#fe^cL-PEI^^-S*#*L, *jh^e**fc^£i§rC^ 
l^^Lfc#«^SOL-PEI^m»^bfCo ^^5>m^^^/W^^T, 9 
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, i m^U^K^U ^SW&L-PEIfcKn^/Kll) - (15) £#fc 0 
[0128] #^fctKny/k(15)lCO#,Xj|ftim^»I^SrfTofc3($^ 20. 7° ,27.6° , 

28. 4° KmntemiDif—ftmtizzbAmmztitio ms^M/f^e^s 

[0129] [^1] 



l-pei #a«3!)^e>f»fc*«iiBsttM«^«tjtf* 



No. 


11 


12 


13 


14 


15 


L-PEI ;!*(%) 


0.25 


0.5 


1.0 


2.0 


3.0 


TMSO/EtOH (1/1) mL 


1 


1 


2 


2 


2 



[0130] ^tV-e#^tLfctKn^/HmL^^. ^lfc^Ubfc?^ Tb^^i^VdMS 
O) k*.*;— (fomit) <Z)^«^lmL^fc«2mL*Px., TV^y— ^ 

mffiMfefrb. 20. 5° x 27. 2° , 28. 2° fctfcSLIft&tDfcr— ftmtllt, 
[0131] #^tL^^«1g^«5t#:^^*MiS«^J;«9^b^^r^, #8S*l8Mg 

i5tp^«, v ^nt>u?^<D^&foj&vtdmm£fttio nhfitz. 

[0132] mmm2) 
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x^mmtmm:^m\^<>t'^ m.uKmmnm^xo. 5%oL-PEi-2tKn^ 
/v&mc 0 nhfrifcKFusf/u&mfcmmu ^^i.xmi5%(Dm&^-PKi- 

2t:Kn^fVK21)^#/c 0 
[0133] #^^cL-PEI-2tHW/K21)^o^, xmmtftMfe&n^fcffi^ 20. 7° , 
27. 6° , 28. 4° (JlifcSLgaSO^-^^tbS^^^m^ttfCo *fc, !f«£* 

^g^i^p^^s^b^sij^^^j;^, 64. 7°cxmm<D\i°--?&wm£tifc 0 

[0134] ^-C#^fcl5%(DL-PEI-2tKn^Vv(21) ^ ^h^HH^^CrMSO) 

mmmm&m&i£2i<Dxmm$Twmfrb, 20. 5 0 , 27. 2 0 , 28. 2 0 icmm 
[0135] #^^fcw«^^^*^2i^as®m^^j:«9a^bfci:^5. whmh 

[0136] _h-e#^^L-PEI-2tKny/V(21)^^>^, ^^40°C-eMffi^ 
j&U ^)30%<Z)L-PEI-2tKn^Vv(22)^#fc o ^tLT?#^ri30%(DL-PEI-2 
tKn^/k (22) (DTktt^tfc^fp ^ ^h^h^v^ (TMSO) £^7— /KD 1/ 
l(#:^J:b)(D^^70mUPx., T-r^y-^S^^«<^^MYc#, ^ 

tun^u 4o°cxmj±^mu mmmmm^mmm2^ntc 0 
[0137] nhnrcmmmm^mmm2^M^mmmm^^mm^fct^ mmmm 

&M&m2<D^mmmM^M&m4\z^tz. 0 

[0138] mMM3) 
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mmm 1 ^c, l-pei^m v ^vtfrv iz&f&ms^&i&utp-PEi&m 
mu mmmitm&ttmzxv. ^2^Lfe#ais©p-PEifcH > ny/K3i)— ( 

35)£#fc„ #&fafcfcKP$M^ im;fr£;&n&5£^&£C5tf5, «;fe©7#tfcSr 

[0139] #^tl^tKn^/K35) (cot, Xi0Jf»JSIrtTof«, 20. 4° . 27. 3° % 
28. 1° ^^SL5SS<^t 0 -^^|ft^^i:^^$tLfc 0 *fc, mmfttirmmKXZ 

[0140] [^2] 



P-PEI #}0Jg^t>f#fe*^^^4i^* 



No. 


31 


32 


33 


34 


35 


P-PEI 


0.25 


0.5 


1.0 


2.0 


3.0 


TMSO/EtOH (1/1) mL 


1 


1 


2 


2 


2 



[0141] ^tL"e#^tL/ctKn^/HmLcp^, ^2^Wb£5&-> f^b^^^dMS 

m$rmfe&ftoid&^ isv*WimMbmMtm%Lt°--?tf2o. 5° , 27. 4° , 28 
. i° \^mtifc 0 

[0142] nhntcmmmmm^mm^M^mm.mmKxv)mm^tct^, mmmmm 

[0143] (^Iife$j4) 

HJftflll fc*3V L-PEI*&^SrfflV >5fU>?> fc^J&m^J&UfcB-PEESrft 
fflU IUfi^IlfclSI«l^«feJCt?), ^3^L/c#mS^B-PEItKny/K41)-( 
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[0144] #^tvfctKn-yVk(44)^o#,X^[Hl»J^ ; ffo/c^^ 20. 3° , 27. 3° , 

28. 2° KmntemiDif—ftmtizzbAmmztitio ms^M/f^e^s 

K^«8^boSU^^(j:J;«5. 55. 3° ^ift<Dt°-^«fg£ti,fc 0 
[0145] [^3] 



B-PEI ^il^^e>f#/i^fe^^gii^ 



No. 


41 


42 


43 


44 


45 


B-PEI m&w 


0.25 


0.5 


1.0 


2.0 


3.0 


TMOS/EtOH (1/1) mL 


1 


1 


2 


2 


2 



[0146] ^;hre#^/ctKP<y7klmLfF^ ^3^Wb£5^ f^^^^dMS 
O) b=z-?7— ;V(D1/1 (mMit) ©HM^lmL^ctt2mUDi, T<fX?V—J*#. 

m$rW&»h. 20. 5° , 27. 5° , 28. 3° KWt$L&&<Dt a — ?$mtl±o 

[0147] nh^f^mmmm^m^^^mmmm^mm^tit^ mmmmm 

[0148] mMM5) 

[0149] rtb-e#fett/cl:Kny/HmLfp^. f b9^H^^(TMSO) i^-A-Ol 
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[oi5o] nhtitcmmmmm^mmi^^mmumKxmmvtit^ mmmmm 
[oi5i] mmm6) 

tm^mmmmfDm^mm^mi^t^^mmmi k&vz (14) tmrn^v 

[0152] [^4] 



No. 


61 


62 


63 






DMF 


EtOH 


mmmm (%) 


25 


25 


25 


i-pEimm. (%) 


1.0 


1.0 


1.0 


TMOS/EtOH (1/1) mL 


2 


2 


2 



[0153] r^-e#^tLfctKn^/HmLcl3^, ^4^LfcJ;5^, rh7^^^>7^(TMS 

[0154] nhtit^mMmm^mm^^mmmm^xmm^tit^ mmmm 
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[0155] mMM7) 



[0156] ^7^1/- b£TMOS/EtOH(l/l)<D?j|^S2mL^ 24fl#P E mt-fr£Uc 0 

[0157] nhnfcmmmm^mmmi<D^u--b<DM^mmmm'¥M^miu^ mm 

[0158] *^Bj!(D#^te^^y^ T ^^^ x ^(D:7 T ^(D^L>$[fe «-T^^0 
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[0159] ^mM^mmmm^y^r^^^^yiiv^-^^^hmm 
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m^mm 

[3] fijfBii:^^y^ww5>-#i&^-r§^y-^-^N tiWxfvy^y 
[4] ffriBM^y^i^ ^n-fe^rr wy qxDigy^v w^n-i&o 

[5] ^y^(D^*^30-90»*%(Dt5H^^ff^Ill^fE«c(O^te^^ 

[7] mlfE^^^y^— 7^^h<Z)^:$^i-100nm(Df5ffl^fe§f»^lIl^fE* 

[8] f*^IIl-7(DV>T^^-fE«(D^te^^y^ T ^^^ j^^te^/^ 

[9] ififBii!rii ) tt*°y^-:7^^^ 

[10] (1) illW!)xfkW^ft^tt5#K-^gIl^j|^/:i, 

^T-ewm^, M^y^ww^^#i&^i-?)* 0 y^-(DM^'t4^y^-- 

/v=i^>^9^Sr^ftfe$*5^i:^J;t), ftftE^liitt^y^-^^^h^y^igc 
[11] fiffBT/l^^iy^^ 3ffi^_h(DT^df-v/^^-e$?§ff^iI10^fE«c»^" 
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[12] BirfBxm (2) i£$o\ ^x^m^v^—y^^btmm^^T^^iyy^co 

[i3] (i')i:it^y^fvw^t^tts^y-7-Mi^#$*fct, 
x@, 

^^^^M^^^^t-i^.MfEtKn^^^^^tt^y^-^^^h^y 

[15] itfffBT/V^v^^, 3#J^X(Z)T/V3^r^>7^T:^ft^lI13X«14^fB 
[16] fijfBX@ (2' ) ^4oV ^Tfi)fBtKn^/V^M$^T/^dr^7^(D»^ N ffrfa 

tKn^Vk^o^^^y^-^^^h^^i-sM^y^^i/w^^'i'^^ 

1 3 ^|B«0^ra^m^*3g#:(DM3g^&o 
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